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LAPLACE'S PRESSURE IN THE VIRIAL EQUATION.
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Van der Waals's own process starts from the original form of virial equation—
$2wiFa = -4S.Rrcos(.R, r),
where R now refers to the whole force operative upon any particle; and it appears to me equally legitimate. For all particles in the interior of the fluid R vanishes in virtue of the symmetry, so that the reckoning is limited to a surface stratum whose thickness is equal to the range of the forces. Upon this stratum act normally both the pressure of the vessel and the attraction of the interior fluid. The integrated effect of the latter throughout the stratum is equal to the intrinsic pressure; and, on account of thinness of the stratum, it enters into the equations in precisely the same way as the external pressure exerted by the vessel. The effect of Laplace's forces is thus represented by adding K to p, in accordance with the assertion of Van der Waals.
I am in hopes that, upon reconsideration, you will be able to admit that this conclusion is correct. Otherwise, I shall wish to hear more fully the nature of your objection, as the matter is of such importance that it ought not longer to remain in doubt.
Sept. 1.
I gather from your letter of September 28 (Nature, October 8, p. 546) that you admit the correctness of Van der Waals's deduction from the virial equation (i) when the particles are infinitely small, in which case
(1)
a representing a cohesive force, whose range is great in comparison with molecular distances; and (ii) when, in the absence of a cohesive force, the volume of the particles is small in comparison with the total volume v, in which case the virial of the repulsive forces at impact gives
p(v-b) = ^mV*...............................(2)
For hard spherical masses, the value of b is four times the total volume of the sphere. But you ask, " How can the factor (v — l)jv, which Van der Waals introduces on the left (in the first case) in consequence of the finite diameters of the particles, be justifiably applied to the term in K (or a/v") as well as to that in pi"
In my first letter I desired to avoid the complication entailed by the consideration of the finite size of the particles; but it appears to me that the argument there given (after Van der Waals) suffices to answer your question. For, if the cohesive force be of the character supposed, it exercises no influence upon any particle in the interior, and is completely accounted for
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